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(54) PREFETCHING CODE GENERATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To hide a main memory 
penalty in the case that a data area accessed by a loop 
exceeds a cache capacity by dividing an inner side loop 
into two and starting the prefetching of data in a second 
half loop at the time of the repetition of an outer side 
loop one before for the data required in a first half loop 
and in the first half loop for the data required in the 
second half loop. 

SOLUTION: The inner side loop is divided into two and a 
code for incorporating the prefetching processing of the 
data required at the first part of the repetition 
processing of the outer side loop one after in the second 
half loop 41 and incorporating the prefetching of the 
data required in a second half in the repetition 
processing of the same outer side loop in the first half 
loop 40 is generated. For the distribution of the front 
half loop 40 and the second half loop 41, the processing 
time of the second half loop 41 is turned to be more 
than main memory penalty time. In the case that the 

processing time of the second half loop 41 can not be turned to be more than the main memory 
penalty, loop development is performed relating to the outer side loop and an arithmetic amount 
is increased so as to completely hide the main memory penalty. 
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^7»j7jl7-hm ( j = i) g^'J^^v^&a (5 = 2) 
m8) 



20 continue 
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DO 2 0 j = 1 , M— 1 , 2 
DO 10 i = 1. N 

a (i. j) -b <i. j) +s 
a ( i . j + 1) = b ( i . j + 
continue 
cont t n u e 
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if (rood (M. 2 ) . 

DO 11 i = 1, N 

a ( i , M) = b ( i , M) + s 

cont i n u e 
end i f 
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M I N L = c e i 1 (o— hV-f r > v/ 1 1 ) 




yes 
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c i I (M1NL /&5iEffl|) 
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yes 




(9) 



1 



0-2 83 1 92 



[19] 

1219 



9 o 



1 0] 



Hi o 



9 3 



9 1 



9 2 



S F*3S3 ^ ~ 70> to - £ WT<0 i U 2 o iZ 

rain (£lY<OJU-*/ftMINLC, 

max (0. TCO^—rft-MINLC) 
MlNLC=ceil (o-KU-ff^v/I)) 
1J (fi ft W -^S-LCESefrLX: 



• fr--f*r* <r>^~ K* (LC- 1) tfi«®LT 
if A 



9 4 



.^y#f^3-K4 (LC- 1) iS&SLT 
#A 

< * - y*rr **<z>$mfl5 * to - ^ e& k 
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m\ 2 



DO 2 0 
DO 



1 0 



1 1 

2 0 



c o 
DO 



20 M-l, 2 65 

1 0 i = l, N-c e i I (7 5/9) \ 
(i.j)-h(i. j>+i , 
(i, j + l)=b (i, i+l)+s | 
n t i n u e -J 

6 6-^ 



11 i = 
max ( 1 , 
N-c c i 1 (7 5/9) + 1) . N 
a (i, j)=b (i, i)+s 
a < i , j + 1) =b (i , j + 1 ) + s 
continue 

coot i oue 



DO 2 0 j =1, M- 1, 2 



i - 1 



-7 0 

- 7 1 

- 7 2 
-73 

]-74 



c n t =N- ceil (7 5/9) - 1 
i f (cDt»0) goto lab2 
1 a b 1 : 

a (i. j> =b (i, j) +s 
a ( i , j + 1) =b (i ; j + 1) +s 
i = i + 1 -7 5 

cd t-cn t-1 -76 
if (cnt * 0) goto I a b 1 - 7 7 
I a b 2 : -7 8 



i = m a x (1, N-cei I (75/9)) -80 

cnt =N-m a x ( 1 . - 8 1 

N-c e i 1 (7 5/9) + 1) +1 

if (cat = 0) goto lab4 -82 

1 a b 3 : -8 3 

a <i. j) =b (i. i) +s >84 

a fi. j + 1) =b (i. i + 1) +s J 

i = i + 1 - 8 5 

cnt — cnt — 1 -86 
if (cnt + 0) goto 1 a b 3 - a 7 

1 a b 4 : - 8 8 



20 continue 
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DO 1 



7 5/9) ) 
-14 1 



■ 1, rain (N, ceil (75/9) ) 

Prefetch b (k. 1) U ,Vn 

k - k + 1 1 b ( k . 2 ) p 1 4 0 

J continue 

DO 2 0 j =1, M- 1, 2 
i = 1 

cnt=N-cei I (75/tn_i -70 

, abJ M (cnt=0) goto' tab 2 ^ J ° 0 

prefetch b <k p j) fJJ 

Prefetch b (k. i + i) r 101 

a (i, j)=b (i, -102 

yjf v j+*)-b'cJ: J + D+. 

cnt=cnt-J -75 

cnt-CDt-l -104 

cn t=cn t-l -108 

a (i. j) = b (i, j) + s ^ J 

cn t = c n I - 1 -112 
i f (cn t * 0) got o I abl j| 



I a b 2 : 



-78 



SI 4 



i-max ( 1 , N— (ceil f 7 q / a i \ 
N-c e i 1 (7 5/9) -f 1 ) + i 
Jab3 jf (cnt = 0) goto Iab4 ^ | ° 

Prefetch b (k. i+2) i 

r,r ^;tch b (k. Ill] ^ I2 > 



Pre. ^ 
k = k + 4 

a (j. j)=b(i. j ) + s 

U\ + { + 1} =b {i - * + ) 

c n t-c n t- 1 — 85 

iMcDt - 0) fi oto I a b 4 Z* 8 % 
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r84 



-123 



a <? » i) =b (i, j) + s 

?J;. + ] + D =b (I, ^1) +s J~ 

cat"cat-] -124 

H (cut = 0) goto I ab4 Z\H 



aj.. + j + 1 )=b (i 
c n t = c n t - 1 -128 
if (ent = 0) goto Iab4 Z\l* 



\-l 3 1 



I a b 4 : 



■J{. + J+l) -b (J: i + i) +a f 
cnt — cnt — 1 1 3 2 

1 f < c «t + o) goto ub 3 



-8 8 



20 continue 



